
Math 140B: Spring 2016
Homework 1

Available Friday, March 25 Due Friday, April 1

Turn in the homework by 5:00pm on Friday, April 1 (no fooling!), in the homework box
in the basement of AP&M. Late homework will not be accepted.

1. Exercise 21, p. 101 in Rudin.

2. Let X and Y be metric spaces. A function f : X → Y is called proper if the preimage of
any compact set is compact: for any compact K ⊆ Y , f−1(K) is compact in X .

(a) Show that any continuous periodic function f : R→ R is not proper.
(b) Consider the function f : [0, 1] → R defined piecewise by f(x) = 1

x
if 0 < x ≤ 1,

and f(0) = 0. Show that f is proper, but not continuous.
(c) If Y is compact, prove that every proper function f : X → Y is continuous.

3. Let X and Y be metric spaces. A function f : X → Y is called an open map if f(U) is
open in Y for any open U ⊆ X . Prove that a bijection f : X → Y is an open map if and
only if its inverse f−1 is continuous.


